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Introduction
The increasing interest in the study of production of light antinuclei in proton-proton and proton-
nucleus collisions is motivated by the presence of anti-nuclei in cosmic rays which has potentially important
implications on the matter-antimatter asymmetry of the universe. From this point of view, it is important to
determine the amount of anti-matter which can be produced in the galaxy through the interaction of high-
energy protons with the interstellar gas. A new generation of experiments (AMS AMS, PAMELA AD02)
should be able to measure the flux of anti-matter in a near future.
The calculations of the t and 3He production cross sections reported here are based on the same
diagrammatic approach to the coalescence model as used recently DU03a to describe the d production in
proton-proton and proton-nucleus collisions.
The coalescence model CLM is based on the simple hypothesis that the nucleons, produced during the
collision of a beam and a target, fuse into light nuclei whenever the momentum of their relative motion
is smaller than a coalescence radius p0 in the momentum space, which is a free parameter of the model,
usually t to the experimental data (see COALEXP for example). A simple diagrammatic approach to the
coalescence model developed in KO92 provided a microscopic basis to the model. In this approach, the
parameter p0 is expressed in terms of the slope parameter of the inclusive nucleon production spectrum and
of the wave function of the produced nucleus.
This diagrammatic approach has been generalized in DU03a to antideuteron production by taking into
account threshold eects and the anisotropy of the angular distributions. This approach can reproduce most
existing data without any additional parameter in energy domains where the inclusive antiproton production
cross sections are well known.
This article reports on the application of this approach to the production of A = 3 antinuclei. It is
the rst microscopic calculation of this cross section to the knowledge of the authors. In CH97, the 3He
production cross section in proton-proton collisions was calculated using the standard coalescence model,
with the parameter p0 taken from the d production data.
Unfortunately, the experimental data required to be compare to the calculations are limited. Only
two sets of experiments have measured the production of mass 3 antinuclei in proton-nucleus collisions. t
and 3He were discovered at IHEP (Serpukhov), with one experimental points measured for t and one for
3He AN71,VI74, while in the CERN experiment (SPS, WA 33) BO78,BU80, four experimental points were
measured for t and eight for 3He. For these latter data however, the t and 3He production cross sections
were measured with respect to the pion production cross section at the same momentum. This requires the
corresponding experimental values of the pion production cross section to be known to extract the values of
the t and 3He production cross sections.
The article is organized as follows. The main ideas of the theoretical approach are described in section
2. The formalism is generalized to the case of A = 3 antinuclei production in section 3. Section 4 is devoted
to the results and the comparison to the experimental data. A brief summary of the work is provided before
the work is concluded in the last section.
Diagrammatic approach to the coalescence model
The main ideas of the diagrammatic approach of the coalescence model for nuclear fragment production
are reminded here for the reader’s convenience KO92. The simplest Feynman diagram of Fig. FEYN corre-
sponding to fusion of three nucleons is considered as a basis for the coalescence model. Here the symbol f
designates the state of all particles but nucleons 1, 2 and 3 which form the tritium or the helium 3 nucleus
produced in the nal state (specied by the t symbol on the graph).
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The simplest Feynman diagram corresponding to coalescence of three nucleons into a tritium or 3He. FEYN
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